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1. Introduction 
The CIRP International Conference on High 
Performance Cutting is now organized for the fifth time 
and clearly proves to be a vital field of research, 
especially with the papers presented here. On the other 
hand cutting is a topic of highest industrial relevance. In 
the best years machine tools for cutting with a value of 
approx. 50 Billion USD have been sold worldwide. 
Without cutting technology, no car will run, no airplane 
will fly, no computer will be work, no washing machine, 
no refrigerator and no air conditioner will work, no laser 
will emit light, no electric or gas energy will be available 
and no machine tool will work. It is thus of ultimate 
economical interest to cut on the highest level of 
performance and HPC stands for exactly this. It is the 
task of CIRP HPC conference to bring together the 
leading heads in the field of cutting, exchange 
information and return to the research with new exciting 
ideas and challenging approaches, new methods and 
means for theoretical and experimental analysis. 
But in every conference there is and there needs to be 
the discussion what the “P” stands for in HPC, what is 
the measure of performance. The focus of the conference 
changes slightly due to the research topics which mirror 
the economical and industrial needs, and it is the wise 
naming that enables those changes of view, keeping the 
conference ever young, exciting and modern. Today 
high performance means not only high material removal 
rate, which still is one of the key issues and at the same 
time the oldest metric of cutting. From the beginning of 
mechanical cutting in somewhere in the 1860s until 
today the cutting speed increased by a factor of 500, 
dramatically changing production technology, 
architecture and functionality of machine tools. A strong 
impact in the 1980s has been the discovery of the high
speed cutting effect, the reduction of forces and work
piece temperature in a high speed cutting regime.  
But P stands also for productivity, precision,
prudence, profit, etc. The task of HPC is to advance the
limits of technology in several directions and to optimize
the different criteria as shown in the spider diagram in
Fig. 1. Those criteria are ever valid, but the weighting is 
shifted gradually. The topics most recently grown up to
considerable importance are energy efficiency or
resource efficiency and surface integrity. 
Driven by the clear recognition, that industrial
manufacturing considerably contributes to energy
consumption and CO2–emission. Manufacturing means
as process technology, cutting strategy and machine tool
technology are sought to reduce the consumption of
energy resources. But at the same time two further
measures necessarily need to be taken into consideration,
not to distort the whole view. Resources other than
energy considerably contribute to the ecologic footprint
of the manufacturing process and are today still often
neglected. Quality is one of the essential measures for
manufacturing results, which means geometrical
accuracy and surface properties. Their sensitivity to the
energy consumption within a product’s life cycle by far
outweight the savings during manufacturing. Therefore
in most cases no tradeoff to quality can be born. Instead
the trend in manufacturing is to ever decreasing
tolerances and in the sequel decreasing manufacturing
and measuring uncertainties. For all kinds of machines
reductions of manufacturing uncertainties similar aims
with reductions of manufacturing uncertainties by
factors of 2 to 10 within the next decade are followed.
For instance the goal for five axis machining is set to
become less than 1 μm overall uncertainty in the
working area.  . 
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Integrity of surfaces also shined up in recent years, 
driven by the insight that all manufacturing processes 
leave their footprint in the subsurface region, whether 
bad or beneficial. This at the same time opens a new 
large research question on gaining the ability to 
completely master the subsurface changes by the 
manufacturing process. 
Optimization of cutting tools, of the substrate, the 
coating, the surface and cutting edge treatment, is one of 
the great challenges for the future development of 
cutting into higher performance. Since the famous 
Taylor equation only timid advances in wear prediction 
despite quite some effort have been achieved. Also it 
must be admitted, that in that long time span extreme 
success in wear suppression have been achieved. 
Numerical, model based optimization will be a major 
challenge of the future, especially since the simulation 
results from different simulation technologies and 
methods cover a wide span of uncertainty. Here a similar 
path, as has been followed by forming technology, may 
rapidly enhance the situation, namely comparative 
simulation (CIRP round robin) between different 
faculties within the community. The simulation task for 
cutting is much more challenging than for forming 
because of extreme gradients, friction and heat 
distribution, extreme deformations and material 
separation, which needs to be included in the modeling 
from the very beginning. But material data coverage for 
simulation is very limited and available only for limited 
number of materials, especially because temperature 
dependent data and high speed data are required.  
This is a further point, where forming and cutting 
converge, nevertheless stamping is high performance 
cutting, speed and quality are the challenges, 
countercutting, fine blanking, adiabatic cutting are the 
technologies to cope with the increasing requirements. 
Development of new material challenges cutting 
considerably. The class of difficult to cut materials 
grows continuously, because of requirements coming 
from the field of application. Titanium alloys, nickel 
based superalloys and steels for high temperature 
applications, CoCr for medical applications, metastable 
austenites, fiber reinforced composites and oxide and 
nitride ceramics are prominent examples. While harder 
materials become more and more convenient for the 
cutting with geometrically defined cutting edges, 
abrasive technologies grow into ultrahard materials like 
some ceramics, CBN and diamond. On the other hand 
abrasive technologies develop into high efficiency 
grinding technologies and thus become economic also 
for higher stock removals. The overall attempt is to 
finalize cutting tasks on one machine, which means that 
the manufacturing processes develop into better finish 
and higher removal rates.    
Different processes as additive processes, laser
processes, forming, casting are in competition to cutting
processes which continuously change economic and
ecologic boundary conditions for cutting processes.
Hybrid processes where a laser beam or ultrasonic
vibration assists the cutting process opens new
manufacturing opportunities.  
Miniaturization of products impacts manufacturing by
cutting already since decades. The properties of micro
cutting differ considerably from those known in macro
processes. Limits and characteristics of micro cutting
still need to be explored and considerable advances will
take place. 
Cutting has to cope also in future with changing
boundary conditions and performance measures will
change. High performance cutting is the answer and
stays an exciting research field. 
 
 
Fig. 1. Spider diagram of HPC, red line: today, green line: future   
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